Solubility and solution stability studies of different amino acid prodrugs of bromhexine.
The aim of the present study was to prepare the amino acid prodrugs of bromhexine hydrochloride to improve its solubility. All the prodrugs were synthesized by first reacting bromhexine with tert-butoxycarbonyl (Boc) protected amino acid and then deprotection was carried out by using trifluoroacetic acid. These prodrugs were characterized by their melting points, NMR, mass and FTIR spectroscopy. Solubility and partition coefficient of bromhexine and various prodrugs were determined. The solution stability of various prodrugs was also determined in various buffers of pH ranging from 2 to 10. Degradation rate constants and half-life were also determined at various pH. The structures of all the synthesized prodrugs were confirmed by NMR, mass and FTIR spectra. The prodrug 2-N-L-alanyl-bromhexine hydrochloride showed maximum solubility and minimum partition coefficient value. These prodrugs may hydrolyze by one or more mechanisms. The order of decreasing rates of hydrolysis was 2-N-L-prolyl-bromhexine hydrochloride > 2-N-glycyl-bromhexine hydrochloride > 2-N-L-alanyl-bromhexine hydrochloride. All the prodrugs exhibited maximum stability in the acidic pH range and undergo base catalyzed hydrolysis. Solubility studies and partition coefficient values indicated that the synthesized prodrug, 2-N-L-alanyl-bromhexine hydrochloride, was least lipophilic as compared to other synthesized prodrugs. Solution stability studies showed that this prodrug undergo minimum hydrolysis at 37°C. So, it is concluded that 2-N-L-alanyl-bromhexine hydrochloride exhibits better solubility and stability as compared to other synthesized prodrugs.